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Alzheimer's disease (AD) is the most common cause of dementia in the elderly. Amyloid 
plaque is one of the hallmarks of AD, occurred several years before cognitive decline. Amyloid 
PET imaging using radiolabeled amyloid ligand enables early diagnosis of AD. In chapter 1, the 
clinical utility of [l1C]BF-227 PET was examined for early diagnosis of AD. AD , mild cognitive 
impairment (MCI), and aged normal controls were examined in PET study. Patients with MCI 
were divided into two groups, MCI converters (MCI -C) who eventually developed AD during 
follow-up and MCI non-converters (MCI-NC). Statistical parametric mapping analysis, Z-score 
analysis and region of interest (ROI) analysis were used as analysis methods. The 
neuropathologic study was additionally performed. Significant BF-227 retention was observed 
in the frontal , temporal, and parietal cortices in AD and MCI-C groups, but not in MCI-NC 
group. Lateral temporal cortex is the region showing consistent BF-227 uptake in MCI-C and 
AD groups. Using BF-227 uptake level in the temporal cortex, MCI-C were clearly 
distinguished from MCI -NC at baseline. BF-227 binding showed stronger correlation with 
dense Aﾟ  plaques in postmortem AD brain samples, but weaker correlation with the diffuse 
plaques in the frontal cortex. [l1C]BF-227 PET can detect early Aﾟ  load in the temporoparietal 
cortex of the patients with MCI and AD. The amount of [l1C]BF-227 uptake in the temporal 
cortex was strongly related with the prognosis of patients with MCI. BF-227 would be less 
subject to amyloid pathology in the process of aging, since this probe is considered to bind 
selectively to dense Aﾟ  plaques. Thus, [l1C]BF-227 PET would be useful for patients with MCI 
because it allows an accurate prediction of progression to AD. 
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To reduce the non-specific binding of BF-227 and to acquire the selective binding to cored 
plaque, the hydroxy-benzoxazole derivative THK-778 was additionally developed. In chapter 2, 
whether THK-778 can be used as amyloid imaging agent was examined using in vitro and in 
vivo binding assay. The binding properties of benzoxazole derivatives THK-778 and BF-227 to 
amyloid plaques were evaluated using AD brain samples. The amounts of brain uptake and the 
clearance rates of intravenously administered THK-778 and BF-227 were compared using 
normal mice. Furthermore, in vivo binding ability of THK-778 to brain amyloid deposits was 
examined using APP transgenic (Tg) mice. THK-778 showed preferential binding to cored 
plaques in the neocortical AD brain sections. Additionally, [l1C]THK-778 displayed adequate 
blood-brain barrier (BBB) permeability and faster brain washout in mice compared to BF-227. 
Finally, THK-778 successfully visualized amyloid deposits in APP Tg mouse brain after 
intravenous injection. These results indicate that THK-778 has selective binding ability to 
cored plaques in AD brain sections. THK-778 showed faster brain washout than BF-227, 
indicating the lower non-specific binding of THK-778 in the brain. Thus, this tracer would act 
as a specific binding marker for cored Aﾟ  deposits and possibly an accurate marker for the 
prediction of AD progression in non-demented individuals. 
In conclusion, the amount of amyloid deposits measured by BF-227 uptake in the temporal 
cortex is an early and high accurate indicator for prognosis patients with MCI. THK-778 has 
ideal kinetic properties of PET imaging agent and is considered as a promising PET imaging 












した arnyloid-beta 蛋白の定量的イメージング( [llCJBF-227-PET) 、 MRI による形態学的イメージングを行った。
健常ボランティア、アルツハイマー病 (AD) 患者、軽度認知障害 (MCI)の計 45 症例を対象とした。健常高齢者に
比べて AD 患者では、大脳皮質の老人斑好発部位において [llCJBF-227 の集積がほぼ全例で上昇していた。 MCI
の症例では、大脳皮質領域で集積上昇を示す症例と健常高齢者と同レベルの集積を示す症例が混在していた。
現時点で MCI から AD へのコンパートが確認されている.このことから arnyloid-beta 蛋白のイメージングは、
FDG-PET を用いた脳糖代謝の計測に比べて MCI から AD への進行予測に有用な指標であることが示唆される。
軽度認知障害 (MCI)の症例では、健常高齢者と同レベルの BF-227 集積を示す症例、 AD 患者と同レベルの BF~
227 集積を示す症例、その中間レベルの症例が混在した。 FDG-PET では MCI 症例では後部帯状回における糖代
謝低下が約半数の症例で観察され、 AD 患者では後部帯状回に加えて側頭・頭頂領域における代謝低下が顕在
化した。 BF-227 集積と FDG 集積は側頭・頭頂領域において弱いながらも有意な相関を示した。 MCI 患者を検査
後 2 年以上追跡評価したところ、 AD への進行例 (converter ， 46出)と非進行例 (non-converter ， 54覧)に分類さ
れた。 MCI-converter は全例で[llCJBF-227 高集積を示し、集積変化を示さない non-converter と明瞭に区別
することができた以上の結果から、 [llcJBF-227 の集積で反映される老人斑の沈着は、 MCI 症例で認められ





て毒性試験を実施し、安全性を確認することができた。 THK-778 の集積パターンは BF-227 に近いものの、脳
幹部や視床における非特異的集積は BF-227 よりも軽減していた。臨床応用が期待できる所見が得られた。本
論文はアミロイドイメージングに関する重要な研究であり、博士(医学)の学位論文として合格と認める。
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